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Figure 1 – Gastrulation movements in zebrafish 
A. The different movement components contributing to gastrulation. The 
animal cap spreads over the yolk cell towards the vegetal pole (epiboly). 
Cells at the margin involute, while lateral cells converge to the midline 
thereby promoting the extension of the forming embryonic axis (shield stage 
embryo, modified from (Gilbert, 1997)). 
B. Close-up sagittal view on the germ ring margin schematically displaying 
the enveloping layer, the ectodermal progenitor cells of the epiblast and the 
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Figure 2 – The bulk of total protein in the early embryo is yolk protein 
A. Coomassie blue stained 2D gel (pI 3-10) of 1 mg protein extract from 
shield stage embryos (6 hpf) without prior removal of yolk. Several isoforms 
and degradation products of the predominant yolk protein Vitellogenin were 
spread over large parts of the gel (three boxes). Vitellogenin was identified 
by mass spectrometry. 
B. Embryo at high stage (3 1/3 hpf). The volume of the yolk cell exceeds the 
volume of the cells constituting the embryo proper. 
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Figure 3 – Efficient removal of yolk 
Embryos with yolk (Y) were analysed in comparison with embryos after one-
step deyolking (D) or after two additional wash steps (W). 
A. Total protein amount per embryo as determined by DC protein assay 
(Bio-Rad). 
B. Coomassie stained SDS gel (0.5 embryos loaded per lane) 
C. Western blot against Tubulin and MEK (0.5 embryos loaded per lane) 
While yolk proteins were efficiently depleted, recovery of cellular proteins 
remained high as evident by the minor reduction in signal intensity of 
Tubulin and MEK. 
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Table 1 – Protein concentrations of embryos before and after deyolking 
Stage Preparation Procedure Protein [µg] 
Standard 
Deviation 
with yolk 61.0 4.4 
deyolked 5.5 0.3 
High 
deyolked + washed 2.7 0.1 
with yolk 53.4 0.7 
deyolked 4.5 0.1 
50% 
deyolked + washed 3.2 0.2 
with yolk 54.0 0.9 
deyolked 4.2 0.2 
70% 
deyolked + washed 3.0 0.1 
with yolk 50.6 0.4 
deyolked 4.2 0.3 
Tailbud 
deyolked + washed 2.7 0.2 
Total protein amount of embryos at high stage (3 1/3 hpf), 50% epiboly (5 ¼ 
hpf), 70% epiboly (7 hpf) or tailbud stage (10 hpf) was determined by DC 
protein assay (Bio-Rad) with yolk or after deyolking. Experiments were 
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Figure 4 – Improved Western blotting results 
Embryos at high stage (3 1/3 hpf), 50% epiboly (5 1/4 hpf), 70% epiboly (7 
hpf) and tailbud stage (10 hpf) were deyolked, separated by SDS gel and 
coomassie stained (A) or blotted and immunodetected with antibodies 
against Tubulin (55kD) and ERM proteins (78/80 kD apparent molecular 
mass) (B). Note that total protein amount was lower in deyolked samples, 
therefore more embryos could be loaded per lane: 1 embryo with yolk (Y), 
15 embryos deyolked (D), 15 embryos deyolked and washed twice (W). 
Consequently signal intensities of cellular proteins were increased. 
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Figure 5 – 2D gels 
2D gel electrophoresis of samples derived from embryos at 80% epiboly (8 
hpf) in the acidic (A) as well as in the basic range (B). 
A. pI 4-7 (24 cm), fluorescently labelled with Cy2, 50 µg protein/dye. Spots 
processed for MS-identification are labelled (ID of Table 3). 
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Table 2 – Comparison of the number of zebrafish entries in databases 
applicable for MS identification. 
Database Release Zebrafish Entries 
MSDB 20050515 12,168 
NCBInr 20050627 14,505 
Ensembl gene predictions 31.4d 23,524 
TIGR 16.0 93,442 

D4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Table 3 – Protein identifications by MALDI-TOF 

1  Unique spot identifier (ID) relating to Figure 5A 
2 Molecular mass (MW) in kD and isoelectric point (pI) as apparent from 
the position on the 2D gel. 
D464  %A
3 Databases which succeeded in identification are marked by “X”. Only 
the first identification of each protein was included in the statistics. 
Disregarded identifications are marked by “(X)”. 
4 Description of protein function or name of homologous proteins 
5 Basis for the description: 
TIGR Description as assigned by TIGR 
zfin Protein/gene name assigned by zfin 
Vega Protein/gene name assigned by Vega  
NCBI Protein/gene name reported at NCBI 
REFSEQ Protein/gene name from Refseq 
BLAST close homologue based on BLAST-search 
Ensembl characterises their orthologue predictions into 
UBRH (U)nique (B)est (R)eciprocal (H)it 
MBRH one of (M)ultiple (B)est (R)eciprocal (H)its 
RHS (R)eciprocal (H)it based on (S)ynteny around BRH 
HS human, MM mouse, CE C.elegans 
6 MW and pI predicted from the sequence 
7 MASCOT score / threshold score (Pfalse positive = 0.05) 
8 Peptides matched to identified protein / fingerprint masses searched 
9 Sequence coverage of the matched peptides 
10 (R)oot (M)ean (S)quare error in ppm of predicted versus apparent 
peptide mass (m/z) 
11 Database 
12 Corresponding accession number of identified proteins 
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Figure 6 – Comparison of the MS-identification rate of three databases 
Spots were analysed by MALDI-TOF and subsequently searched against the 
MSDB, Ensembl and TIGR database. The diagram depicts the number of 
validated identifications by the respective databases and the overlap 
between the databases. Combining MSDB and Ensembl database all but one 
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Figure 7 – Heat shock wnt11 transgenic embryo 
Embryos (24 hpf) from parents heterozygous for heat shock wnt11-HA were 
heat shocked and subsequently stained with an HA-antibody (detected by the 
brown staining). The lower embryo expresses Wnt11-HA ubiquitously, while 
the upper embryo is negative for the transgene. 
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Figure 8 – Time course of Wnt11 expression after heat shock 
Shield stage embryos from homozygous slb heat shock wnt11-HA positive 
(hs-wnt11+) and negative (hs-wnt11-) parents were heat shocked for 15 min 
at 39°C. The time of sample collection is relative to the start of heat 
shocking. The blots were probed with an HA-antibody. Despite a molecular 
mass of 40 kD, Wnt11-HA is detected as single band at 48 kD presumably 
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Figure 9 – 2D gel of 32P-γ-ATP labelled sample 
75 embryos at 70% epiboly (7 hpf) were deyolked and subsequently labelled 
with 75 µCi 32P-γ-ATP in the presence of -Toxin. The sample was separated 
on a 20x20 cm 2D gel in the range of pI 4 to 7. After silver staining (B), the 
gel was dried and exposed to a phosphoimager plate to detect the 32P 
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Figure 10 – 2D gel of 32Pi labelled embryos 
100 embryos at shield stage were labelled for 2 hours with 2.3 mCi/ml 32P-
phosphate. After deyolking on ice, samples were separated on a 20x20 cm 
2D gel in the range of pI 4 to 7. After Coomassie staining (B), the gel was 
dried and exposed to a phosphoimager plate to detect the 32P labelled 
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Figure 11 – Phosphorylation specific staining with Diamond Pro-Q 
350 µg total protein from deyolked shield stage embryos (6 hpf) were 
separated on a 24x20 cm 2D gel in the range of pI 4 to 7. Gels were stained 
with Diamond Pro-Q to detect phosphorylated proteins (A, pseudo-coloured 
in green), destained and subsequently stained with the total protein stain 
Deep Purple (C, pseudo-coloured in red). The overlay in B demonstrates the 
specificity of the stain: Highly phosphorylated proteins result in a stronger 
staining in the phosphostain than in the total protein stain (2). On the other 
hand, many non phosphorylated proteins are not stained by the phosphostain 
(1). The spot train in (3) is indicative of a protein with unphosphorylated 
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Figure 12 – Experimental layout 
Ectodermal and mesendodermal protein extracts were labelled with Cy3 or 
Cy5 fluorescent dyes, combined and subsequently separated by 2D gel 
electrophoresis (DIGE). A common standard labelled with Cy2 was used for 
normalization. The scanned images were analysed with Proteomweaver 
software to identify spots which displayed statistically significant changes. 
Differential spots were cut, digested with Trypsin and analysed by LC-
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Figure 13 – 2D gel electrophoresis 
Three Cy-dye labelled extracts (50 µg protein each) were combined and 
separated by 2D gel electrophoresis. 1st dimension: 24 cm strips pI 4-7 (A) 
and pI 7-11 (B). 2nd dimension: 25.5 x 20.5 cm 10% SDS polyacrylamid gels. 
Spots differentially regulated between ectodermal and mesendodermal cells 
are outlined in red and labelled with the ID according to Table 4. 

D464  )7
Table 4 – Protein identifications by LC-MS/MS 

D464  )$
Differentially regulated spots were identified by mass spectrometry (top 
scoring hits are listed; Appendix 1 contains additional hits). Protein names 
are based on annotation by ZFIN or Vega or on Ensembl orthologue 
prediction. In the latter case, the result type of reciprocal BLAST analysis 
(see Table 3) is provided alongside with the orthologue species (HS human, 
MM mouse, GG chicken). The average regulation factor together with the 
Students t-test (two sided, unpaired) is provided for the results of 2D gel and 
microarray analysis. ID 9, 24, 26 and 29 lack the microarray values since 
the corresponding gene was not represented on the chip. MOWSE-score was 
determined by MASCOT (1.8). Molecular mass (Mr) and isoelectric point 
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Figure 14 – Affymetrix microarray results 
Gene expression changes between ectodermal and mesendodermal cells. 
Wild-type embryos consisting of both ectodermal and mesendodermal cells 
were compared to samples of only ectodermal or mesendodermal cells using 
Affymetrix zebrafish gene chips in triplicates. The 220 most significantly 
D464  )=
regulated genes were selected based on an expected false discovery rate 
(FDR) of 5%. After centring and normalizing, the genes were clustered 
according to their regulation pattern. Colour coding: higher expressed 
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Figure 15 – Comparison of transcriptional and proteomic regulation 
factors 
The regulation factor comparing ectodermal with mesendodermal cells on a 
transcriptional level was plotted against the regulation factor of 2D gel spot 
D464  ))
intensities. The areas of regulation in the same direction are marked grey. 
The overall correlation between gene-expression and spot-intensity is weak. 
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Figure 16 – 2D gel analysis of Ezrin2 
A. Close-up view on 3 out of 7 2D gels in the region of the Ezrin2 spot 
(circled red). 
B. Quantification of Ezrin2 spot intensity. 
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Figure 17 – Un-rooted tree of ERM-family proteins 
Un-rooted tree of human (Hs), mouse (Mm), zebrafish (Dr) and Drosophila 
(Dm) ERM-family proteins. Corresponding NCBI accession numbers: Dr 
Ezrin2 NP_001025456, Hs Ezrin NP_003370, Mm Ezrin P26040, Dr Ezrin1 
XP_699992, Hs Radixin AAH47109, Mm Radixin NP_033067, Mm Moesin 
NP_034963, Hs Moesin P26038, Dr Moesin-like NP_001004296, Dr Moesin 
XP_700327, Dm Moesin P46150, Dm Merlin AAF49005, Dr Merlin-like 
NP_998116, Mm Merlin P46662, Hs Merlin P35240, Dr Merlin XP_689682 
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Figure 18 – Gene expression pattern of Ezrin2 
A. In situ hybridization of shield-stage (6 hpf), 70% epiboly-stage (7 hpf) 
and bud-stage (10 hpf) sectioned and whole-mount wild-type embryos using 
an ezrin2-antisense probe. Lateral views with dorsal to the right. 
B. Close-up view of the dorsal side of a sectioned 70% epiboly-stage (7 hpf) 
embryo after in situ hybridization using ezrin2-antisense probe. 
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Figure 19 – Western blot analysis of ERM regulation 
Western blot analysis of wild-type, mz-oep (ectoderm) and cyclops injected 
(mesendoderm) embryos at 8 hpf (corresponding to 80% epiboly stage in 
wild-type embryos). Blots were first analysed with a phospho-ERM antibody 
specific for the phosphorylated C-terminal peptide conserved in ERM 
proteins. After stripping, blots were analysed with a monoclonal antibody 
directed against the unphosphorylated peptide. The lower part of the gel was 
probed for Tubulin amount as loading control. Two independent experiments 
are shown. 
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Figure 20 – Phospho-ERM antibody stainings of embryonic sections 
Wild-type embryos were sectioned and stained with the phospho-ERM 
antibody. In mesendodermal cells the level of activated ERM proteins is 
increased. 
A. Late shield stage (6 hpf), sagittal section through the shield region. 
B. 80% epiboly (8 hpf), transversal section through the emerging body axis. 
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Figure 21 – Ezrin2 MO efficiently ‘knocks-down’ Ezrin2. 
A. Placement of the ezrin2 MOs used in this study (MO1 and MO2) on the 
ezrin2 mRNA. MO1 targets the translation initiation site and MO2 is placed 
in the upstream 5’UTR of ezrin2 mRNA. 
B. Injection of ezrin2 MO1 efficiently reduces Ezrin2 protein as detected by 
Western blotting (Tubulin antibody was used as loading control). 
C. Co-injection of 100 pg ezrin2 mRNA with 8 ng of ezrin2 MO1 restores 
Ezrin2 protein expression. 
 5    % 
	 	+  
!
 %











+ 5+  










 #5 !?	 $77!%77 	   AJ!







Figure 22 – Phenotypic characterisation of ezrin2 morphant embryos 
A. Images of wild-type (wt) and ezrin2 MO1 or MO2 injected embryos at 
50% epiboly (5 hpf), 60% epiboly (6 hpf), 80% epiboly (8 hpf) and bud stage 
(10 hpf). Dorsal is to the right and animal is up. 
B. Quantification of the early loss-of-function phenotypes and partial rescue 
by ezrin2-mRNA injection. One-cell stage embryos were injected with ezrin2 
MO1 or MO2 and scored for blastoderm detachment or epiboly defects (wt 
0/122, 2 ng MO1 37/91, 4 ng MO1 53/81, 4 ng MO2 38/109, 8 ng MO2 
42/89). To rescue ezrin2 morpholino-induced phenotypes, we injected 4 ng 
of ezrin2 MO2 followed by injection of 100 pg ezrin2 mRNA and scored the 
phenotypes as above (MO2 20/107, MO2 + ezrin2-mRNA 9/90). 
(In collaboration with Carl-Philipp Heisenberg.) 
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Figure 23 – Reduced convergent extension movements in Ezrin2 morphant 
embryos 
In situ hybridization of wild-type (wt) and ezrin2 MO2 injected embryos at 
bud stage (10 hpf) with markers delineating convergent extension of the 
forming body axis. Upon morpholino injection, embryos developed a 
shortened notochord and a broadened neural plate. Animal views (upper 
panel) and dorsal views (lower panel), anterior to the left. Markers: 
notochord – notail (ntl), anterior edge of neural plate – distal-less homeobox 
3 (dlx3), prechordal plate – hatching gland gene-1 (hgg1) (in collaboration 
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Figure 24 – Limits to the detection of changes in partially responsive cell 
populations 
If only a fraction of cells is responsive to a signal, the observable changes 
are decreased and differences might be missed. Assuming a minimal 
detection limit of 1.5, 2 or 3 fold for the regulation factor, I plotted in this 
graph the required changes of the responsive cells in dependence of the 
proportion of responsive cells. For instance, if in 10% of the cells a protein 
is 11 fold up-regulated, the spot will increase 2 fold (cross on light blue 
line). On the other hand, if a protein is down-regulated 6 fold, the regulation 
has to happen in 60% of the cells to be detectable as twofold down-
regulation (cross on dark blue line). If less than 50% of cells are responsive, 
no reduction of twofold or more can be detected. Therefore, negative 
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Figure 25 – Ezrin activation and function 
The N-terminal FERM domain of dormant Ezrin binds the C-terminus. Upon 
PtdIns(4,5)P2-binding and phosphorylation (a) the intracellular interaction 
is released and the FERM domain binds to transmembrane proteins either 
directly (b) or indirectly via scaffolding proteins (c). Concurrent binding of 
the C-terminus to F-actin connects membrane proteins with the cytoskeleton 
(Figure from (Bretscher et al., 2002)). 
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Denotion Target site Sequence 
MO1 
Ezrin2 5' coding 
sequence 
5’- CGCGAACATTTACTGGTTTAGGCAT -3’ 
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Appendix 1 - Complete list of LC-MS/MS identifications 
Differentially regulated spots from the gels of Figure 13 were analysed by 
LC-MS/MS. The results were searched against Ensembl (and optionally 
TIGR) database. Supplementary to Table 4 this table includes also the minor 
components. 































1 ENSDARP00000047904 Ensembl 1801 38 46% 68 5.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000047904 
1 ENSDARP00000017246 Ensembl 397 11 16% 64 5.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000017246 
1 ENSDARP00000009582 Ensembl 379 9 16% 67 5.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000009582 
1 ENSDARP00000042830 Ensembl 303 8 12% 53 8.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042830 
1 ENSDARP00000018458 Ensembl 272 6 9% 73 5.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000018458 
1 ENSDARP00000003147 Ensembl 198 6 15% 31 6.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000003147 
1 ENSDARP00000013670 Ensembl 180 5 8% 65 9.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000013670 
2 ENSDARP00000009161 Ensembl 1228 24 53% 55 6.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000009161 
2 ENSDARP00000022310 Ensembl 660 17 23% 56 6.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022310 
2 ENSDARP00000050237 Ensembl 311 8 5% 150 8.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050237 
2 ENSDARP00000033275 Ensembl 206 7 11% 57 6.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000033275 
2 ENSDARP00000050372 Ensembl 189 5 49% 11 11.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050372 
3 ENSDARP00000043647 Ensembl 827 19 53% 28 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000043647 
3 ENSDARP00000027118 Ensembl 620 16 46% 28 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000027118 
3 ENSDARP00000041959 Ensembl 541 14 50% 26 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000041959 
3 ENSDARP00000008690 Ensembl 319 11 30% 28 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000008690 
3 ENSDARP00000016003 Ensembl 308 9 33% 25 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000016003 
3 ENSDARP00000022550 Ensembl 229 8 23% 27 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022550 
3 ENSDARP00000049123 Ensembl 223 8 22% 28 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000049123 
4 ENSDARP00000004339 Ensembl 1663 32 61% 51 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000004339 
4 ENSDARP00000029933 Ensembl 1166 24 49% 53 4.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000029933 
4 ENSDARP00000042337 Ensembl 1154 24 50% 52 5.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042337 
4 ENSDARP00000009320 Ensembl 1154 24 50% 52 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000009320 
4 ENSDARP00000006656 Ensembl 1124 22 48% 50 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000006656 
4 ENSDARP00000039650 Ensembl 945 21 43% 51 4.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000039650 
4 ENSDARP00000050791 Ensembl 912 19 38% 51 4.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050791 
4 ENSDARP00000017326 Ensembl 723 18 37% 51 5.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000017326 
4 ENSDARP00000047526 Ensembl 639 13 58% 23 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000047526 
4 ENSDARP00000019888 Ensembl 255 6 25% 18 8.8 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000019888 
5 ENSDARP00000000234 Ensembl 1029 20 69% 20 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000000234 
5 ENSDARP00000038197 Ensembl 602 14 62% 20 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000038197 
5 ENSDARP00000050626 Ensembl 540 11 32% 27 6.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050626 
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5 ENSDARP00000046658 Ensembl 388 12 58% 20 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000046658 
5 ENSDARP00000043453 Ensembl 348 11 39% 26 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000043453 
6 ENSDARP00000037059 Ensembl 435 9 26% 41 6.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000037059 
6 ENSDARP00000024196 Ensembl 356 8 28% 37 7.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024196 
7 ENSDARP00000024196 Ensembl 555 13 46% 37 7.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024196 
7 ENSDARP00000020361 Ensembl 470 9 32% 39 6.8 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000020361 
7 ENSDARP00000014757 Ensembl 267 6 16% 40 7.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000014757 
7 ENSDARP00000025681 Ensembl 213 5 7% 59 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000025681 
7 ENSDARP00000034077 Ensembl 198 6 9% 49 6.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000034077 
7 ENSDARP00000042383 Ensembl 152 4 8% 71 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042383 
8 ENSDARP00000026638 Ensembl 565 12 31% 34 6.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000026638 
8 ENSDARP00000035453 Ensembl 176 3 13% 25 5.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000035453 
9 ENSDARP00000013136 Ensembl 372 11 20% 49 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000013136 
9 ENSDARP00000040066 Ensembl 285 7 9% 75 7.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000040066 
9 ENSDARP00000015299 Ensembl 101 4 3% 99 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000015299 
10 ENSDARP00000039254 Ensembl 649 15 30% 57 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000039254 
10 ENSDARP00000024132 Ensembl 604 15 23% 58 6.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024132 
10 ENSDARP00000044868 Ensembl 514 12 38% 35 8.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000044868 
10 ENSDARP00000026546 Ensembl 245 7 17% 38 5.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000026546 
11 ENSDARP00000022715 Ensembl 1622 31 70% 56 6.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022715 
11 ENSDARP00000026546 Ensembl 633 14 43% 38 5.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000026546 
12 ENSDARP00000046666 Ensembl 804 17 31% 58 5.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000046666 
12 ENSDARP00000022256 Ensembl 116 4 4% 75 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022256 
13 ENSDARP00000031487 Ensembl 2023 34 73% 55 5.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000031487 
13 ENSDARP00000004339 Ensembl 344 6 17% 51 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000004339 
14 ENSDARP00000021414 Ensembl 1145 27 62% 49 6.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000021414 
14 ENSDARP00000030555 Ensembl 1092 27 61% 51 6.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000030555 
14 ENSDARP00000029236 Ensembl 815 18 40% 57 7.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000029236 
14 ENSDARP00000034864 Ensembl 190 6 5% 60 9.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000034864 
14 ENSDARP00000011744 Ensembl 166 4 9% 56 6.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000011744 
15 ENSDARP00000030555 Ensembl 563 15 29% 51 6.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000030555 
15 ENSDARP00000039986 Ensembl 561 11 24% 52 8.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000039986 
15 ENSDARP00000010013 Ensembl 252 6 25% 28 5.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000010013 
15 ENSDARP00000022715 Ensembl 186 6 11% 56 6.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022715 
16 ENSDARP00000028600 Ensembl 723 15 21% 81 6.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000028600 
16 ENSDARP00000016749 Ensembl 374 9 33% 31 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000016749 
16 ENSDARP00000030299 Ensembl 246 6 14% 59 7.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000030299 
16 ENSDARP00000012850 Ensembl 217 6 9% 65 6.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000012850 
17 ENSDARP00000005850 Ensembl 728 15 50% 35 7.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000005850 
17 ENSDARP00000013329 Ensembl 595 13 35% 36 6.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000013329 
17 ENSDARP00000023863 Ensembl 262 6 35% 25 5.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000023863 
17 ENSDARP00000021850 Ensembl 253 6 23% 24 4.8 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000021850 
17 ENSDARP00000027118 Ensembl 176 4 16% 28 4.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000027118 
18 ENSDARP00000024104 Ensembl 239 4 19% 30 6.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024104 
18 ENSDARP00000050237 Ensembl 143 4 3% 150 8.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050237 
19 ENSDARP00000024219 Ensembl 324 7 30% 25 5.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024219 
19 ENSDARP00000022971 Ensembl 128 5 10% 26 6.8 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000022971 
20 ENSDARP00000028215 Ensembl 941 17 39% 44 6.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000028215 
20 ENSDARP00000044083 Ensembl 281 7 84% 9 9.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000044083 
21 ENSDARP00000042383 Ensembl 459 12 22% 71 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042383 
21 ENSDARP00000045277 Ensembl 301 8 14% 71 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000045277 
21 ENSDARP00000010013 Ensembl 177 5 22% 28 5.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000010013 
21 ENSDARP00000025374 Ensembl 161 5 10% 57 5.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000025374 
22 ENSDARP00000004708 Ensembl 986 21 55% 40 6.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000004708 
22 ENSDARP00000026546 Ensembl 514 13 30% 38 5.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000026546 
22 ENSDARP00000039951 Ensembl 309 10 25% 26 6.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000039951 
@--1_  B'































23 ENSDARP00000020266 Ensembl 1853 38 63% 68 6.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000020266 
23 ENSDARP00000025681 Ensembl 292 8 7% 59 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000025681 
23 ENSDARP00000015290 Ensembl 237 5 17% 32 5.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000015290 
24 ENSDARP00000048652 Ensembl 133 2 6% 41 4.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000048652 
25 ENSDARP00000044185 Ensembl 931 21 16% 147 8.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000044185 
25 ENSDARP00000042093 Ensembl 792 14 60% 32 7.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042093 
25 ENSDARP00000003864 Ensembl 739 17 13% 152 8.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000003864 
25 ENSDARP00000046417 Ensembl 508 13 10% 150 8.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000046417 
26 ENSDARP00000006133 Ensembl 183 4 14% 31 4.9 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000006133 
27 ENSDARP00000050602 Ensembl 393 9 23% 37 8.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000050602 
27 ENSDARP00000035453 Ensembl 180 4 19% 25 5.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000035453 
27 ENSDARP00000025681 Ensembl 154 3 5% 59 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000025681 
28 ENSDARP00000005028 Ensembl 532 12 25% 37 8.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000005028 
29 ENSDARP00000027947 Ensembl 952 21 44% 42 9.4 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000027947 
30 not identified        
31 ENSDARP00000014456 Ensembl 373 8 30% 30 8.8 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000014456 
32 ENSDARP00000012822 Ensembl 247 8 32% 26 8.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000012822 
33 ENSDARP00000023887 Ensembl 168 4 20% 20 7.6 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000023887 
34 ENSDARP00000024560 Ensembl 321 6 21% 34 8.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024560 
34 ENSDARP00000034077 Ensembl 253 6 7% 49 6.1 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000034077 
34 ENSDARP00000042481 Ensembl 202 4 7% 48 9.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042481 
34 ENSDARP00000042452 Ensembl 168 4 10% 43 7.5 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042452 
34 ENSDARP00000025681 Ensembl 157 3 5% 59 5.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000025681 
35 TC237766 TIGR 248 6 17% 38 9.2 http://www.tigr.org/docs/tigr-scripts/tgi/tc_report.pl?tc=TC237766&species=zebrafish 
35 TC247276 TIGR 217 6 4% 97 8.5 http://www.tigr.org/docs/tigr-scripts/tgi/tc_report.pl?tc=TC247276&species=zebrafish 
35 TC247284 TIGR 215 6 4% 87 8.8 http://www.tigr.org/docs/tigr-scripts/tgi/tc_report.pl?tc=TC247284&species=zebrafish 
35 TC237076 TIGR 175 4 4% 63 8.3 http://www.tigr.org/docs/tigr-scripts/tgi/tc_report.pl?tc=TC237076&species=zebrafish 
35 TC247455 TIGR 155 5 3% 97 5.7 http://www.tigr.org/docs/tigr-scripts/tgi/tc_report.pl?tc=TC247455&species=zebrafish 
36 ENSDARP00000014912 Ensembl 175 5 14% 32 6.7 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000014912 
36 ENSDARP00000013107 Ensembl 173 3 13% 24 6.0 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000013107 
37 ENSDARP00000024560 Ensembl 655 16 38% 34 8.2 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000024560 
37 ENSDARP00000042481 Ensembl 251 5 8% 48 9.3 http://nov2004.archive.ensembl.org/Danio_rerio/protview?peptide=ENSDARP00000042481 




Appendix 2 – Affymetrix microarray results 
Gene expression changes between mesendodermal and ectodermal cells. 
Wild-type embryos consisting of both ectodermal and mesendodermal cells 
were compared to samples of only ectodermal or mesendodermal cells using 
Affymetrix zebrafish gene chips in triplicates. The 220 most significantly 
regulated genes were selected based on an expected false discovery rate 
(FDR) of 5%. After centring and normalizing, the genes were clustered 
according to their regulation pattern. Name and Symbol are according to 
Affymetrix description. Since the expression values are logarithmised (base 
2), the "Regulation Factor" is calculated by the formula:  
2 ^ (average(mesendodermal) - average(ectodermal))  
Affymetrix ID Name Symbol 
Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.11698.1.S1_at zgc:92088 zgc:92088 0.3 9.27 8.96 9.01 8.78 9.32 8.98 7.15 7.05 7.07 
Dr.125.1.A1_at wu:fa02e12 wu:fa02e12 0.1 9.69 9.78 9.89 9.29 9.08 8.08 6.93 6.83 6.99 
Dr.3448.1.S1_at Kruppel-like factor 2a klf2a 0.1 10.15 10.49 10.41 9.57 9.05 8.14 7.11 7.02 7.03 
Dr.9976.1.S1_at Kruppel-like factor 2b klf2b 0.2 10.06 10.23 10.02 9.85 9.38 9.67 7.96 7.86 7.81 
Dr.20910.1.S1_at SRY-box containing gene 19 sox19 0.1 11.34 11.32 11.16 10.71 10.91 10.81 8.6 8.06 8.19 
Dr.25497.1.S1_at sizzled szl 0.1 10.64 10.78 10.8 10.39 10.03 9.29 7.16 6.98 6.94 
Dr.20969.1.S1_at forkhead box I1 foxi1 0.1 10.3 10.5 10.55 9.91 9.79 9.45 7.35 7.28 7.3 
Dr.5379.1.A1_at SRY-box containing gene 2 sox2 0.1 10.56 10.7 10.5 10.36 9.82 9.82 7.64 7.39 7.28 
Dr.10532.1.S1_at 




9.9 9.75 9.83 9.22 9.7 9.07 8.43 8.18 8.42 
Dr.20844.1.S1_at HIV TAT specific factor 1 htatsf1 0.5 8.9 8.96 8.91 8.44 8.51 8.16 7.96 7.99 8.09 
Dr.24982.1.S1_at zgc:56585 zgc:56585 0.5 8.08 8.19 8.2 7.67 6.94 7.19 6.93 7.03 7.06 
Dr.11310.1.S1_at tubulin, alpha 1 tuba1 0.3 9.16 8.86 8.95 8.31 8.24 7.88 7.31 7.05 7.17 
Dr.9764.1.A1_at sp8 transcription factor-like sp8l 0.3 8.73 8.82 8.53 8.28 8.1 7.48 7.08 6.9 7 
Dr.1192.2.S1_at --- --- 0.3 9.91 9.69 9.73 9.49 10.26 8.81 8.26 8.05 8.04 
Dr.19236.1.S1_at LIM domain only 4, like lmo4l 0.3 9.2 9.1 9.23 8.7 8.86 7.71 7.71 7.54 7.68 
Dr.25176.5.A1_at --- --- 0.3 8.96 9.1 8.89 8.36 8.46 7.67 7.35 7.19 7.32 
Dr.25580.1.S1_at Wu:fd23c12 wu:fd23c12 0.3 9.28 9.32 9.06 9.4 8.87 9.13 7.75 7.66 7.69 
Dr.3275.1.A1_at 
glycerol-3-phosphate 
dehydrogenase 1 (soluble), like 
gpd1l 
0.2 
10.34 10.73 10.23 9.84 9.54 9.97 7.94 7.91 8.19 
Dr.7274.1.S1_at zgc:55328 zgc:55328 0.4 8.66 8.93 8.76 8.64 8.42 8.27 7.46 7.42 7.48 
Dr.226.1.S1_at 




8.84 9.11 9.21 8.41 8.54 8.1 7 7.15 7.07 
Dr.20143.1.S1_at hairy-related 3 her3 0.3 9.08 9.21 9.04 8.81 9.06 8.53 7.33 7.08 7.19 
Dr.4845.1.A1_at zgc:85706 zgc:85706 0.2 10.18 9.84 10.08 10.33 10.15 9.57 8.16 7.81 7.79 
Dr.24779.1.S1_at muscle segment homeobox B msxb 0.2 9.37 9.43 9.42 9.39 9.24 8.46 7.6 7.34 7.27 
Dr.356.1.S1_at GATA-binding protein 2 gata2 0.2 10.62 10.84 10.73 10.41 10.24 10.07 8.39 8 7.97 
Dr.20167.5.S1_at muscle segment homeobox C msxc 0.2 9.38 9.38 9.46 9.21 9.21 8.66 7.2 7.03 7.19 
Dr.3478.1.A1_at Wu:fb19f03 wu:fb19f03 0.2 10.12 10.29 10 9.94 10.07 9.57 8.24 7.95 7.88 
Dr.19527.1.S1_a_at --- --- 0.2 10.96 10.76 10.83 10.44 10.47 10.13 8.79 8.6 8.5 
Dr.3481.1.A1_at --- --- 0.3 9.95 9.85 9.66 9.89 9.75 9.51 8.19 8.39 8.18 
@--1_  '$
Affymetrix ID Name Symbol 
Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.12624.1.S1_a_at iroquois homeobox protein 1, b irx1b 0.3 9.4 9.3 9.3 9.54 9.27 8.75 7.9 7.69 7.75 
Dr.5095.1.A1_at Wu:fb25b09 wu:fb25b09 0.3 10.03 10.02 10 9.94 9.99 9.42 8.38 8.29 8.27 
Dr.4468.1.S1_at zgc:56602 zgc:56602 0.4 9.02 9.1 8.95 8.93 9.05 8.5 7.64 7.49 7.66 
Dr.41.1.A1_at muscle segment homeobox E msxe 0.3 8.88 8.88 9.14 8.55 8.88 8.1 7.29 7.13 7.23 
Dr.12603.1.S1_at iroquois homeobox protein 7 irx7 0.3 10.36 10.45 10.44 10.12 10.37 9.58 8.69 8.36 8.71 
DrAffx.2.82.S1_at SRY-box containing gene 2 sox2 0.5 8.76 8.61 8.7 8.29 8.64 8.72 7.7 7.65 7.54 
Dr.26439.1.S1_at 




8.12 8.09 8 8.11 8.3 8.11 7.28 7.16 7.2 
Dr.7743.1.S2_at forkhead box H1 foxh1 0.4 9.98 9.94 9.79 10.14 9.93 10.28 8.57 8.69 8.58 
Dr.11563.1.A1_at 




8.04 8.1 8.06 7.44 7.47 7.15 7.15 7.03 7.16 
Dr.21323.1.A1_at wu:fc10d12 wu:fc10d12 0.5 8.13 8.21 8.14 7.69 7.61 7.08 7.33 7.24 7.21 
Dr.24945.1.S1_at 
origin recognition complex, 
subunit 6 homolog-like (yeast) 
orc6l 
0.3 
9.76 9.54 9.4 9.44 9.16 8.89 7.89 7.84 8.01 
Dr.2993.1.A1_at CDNA clone IMAGE:7118406 --- 0.4 8.45 8.46 8.61 8.04 8.39 8.01 7.35 7.21 7.29 
Dr.9411.2.A1_at hypothetical protein LOC407676 LOC407676 0.4 9.46 9.47 9.75 9.46 9.34 9.21 8.2 8.08 8.04 
Dr.16638.1.A1_at Transcribed locus --- 0.4 8.54 8.46 8.6 7.78 7.78 7.72 7.2 7.42 7.34 
Dr.4918.1.A1_at Transcribed locus --- 0.5 9.41 9.26 9.23 9.11 9.33 9.08 8.38 8.42 8.41 
Dr.25487.1.A1_at --- --- 0.6 9.45 9.44 9.48 8.75 8.99 9.14 8.7 8.62 8.63 
Dr.12239.1.A1_at Transcribed locus --- 0.7 8.22 8.18 8.22 8.22 8.33 7.62 7.63 7.64 7.59 
Dr.12656.1.S1_at zgc:55958 zgc:55958 0.6 9.13 9.13 9.1 8.51 8.65 8.45 8.37 8.27 8.3 
Dr.14491.1.S1_at --- --- 0.5 8.63 8.51 8.67 7.95 8.36 7.7 7.76 7.68 7.65 
Dr.1218.1.S1_at --- --- 0.5 9.84 9.87 9.96 9 9.05 8.75 8.96 8.89 9 
Dr.17977.1.S1_at zgc:56702 zgc:56702 0.6 8.33 8.31 8.36 7.79 7.61 7.41 7.5 7.55 7.58 
Dr.1452.1.S1_at zgc:86599 zgc:86599 0.6 11.07 10.99 10.99 10.42 10.68 10.07 10.19 10.29 10.27 
Dr.21621.1.A1_at wu:fc32g12 wu:fc32g12 0.7 8.77 8.75 8.77 8.4 8.28 8.09 8.12 8.15 8.18 
Dr.2516.1.S1_at zgc:55668 zgc:55668 0.6 8.47 8.4 8.42 8.22 8.18 8.23 7.71 7.77 7.77 
Dr.19902.3.S1_at --- --- 0.6 9.3 9.24 9.38 8.97 8.97 9.03 8.57 8.52 8.56 
Dr.3076.1.A1_a_at --- --- 0.6 8.89 8.91 8.82 9.02 8.54 8.72 8.05 8.01 8.02 
Dr.1691.12.S1_at SRY-box containing gene 3 sox3 0.5 8.33 8.32 8.25 8.48 8.4 8.2 7.39 7.31 7.18 
Dr.3745.1.A1_at 
CDNA clone MGC:92132 
IMAGE:7049097, complete cds 
--- 
0.5 
10.17 10.31 10.36 10.31 10.32 9.88 9.23 9.07 9.17 
Dr.4952.1.A1_at --- --- 0.5 8.26 8.26 8.13 8.1 7.97 7.96 7.35 7.35 7.36 
Dr.16319.1.A1_at Transcribed locus --- 0.5 8.24 8.26 8.14 8.13 7.89 7.72 7.36 7.21 7.29 
Dr.2062.1.S1_at zgc:56266 zgc:56266 0.5 8.77 8.94 8.89 8.34 8.56 8.28 7.85 7.84 7.95 
Dr.1518.1.S1_at zgc:56560 zgc:56560 0.5 8.04 7.97 7.95 7.57 7.61 7.45 7.06 7.06 7.17 
Dr.24263.1.A1_at zgc:92057 zgc:92057 0.6 9.34 9.35 9.35 9.29 8.93 9.01 8.58 8.47 8.56 
Dr.11265.1.A1_at Wu:fk11d03 wu:fk11d03 0.7 8.77 8.74 8.72 8.8 8.72 8.43 8.19 8.16 8.19 
Dr.977.2.A1_at 




9.39 9.52 9.41 9.45 9.61 9.41 8.6 8.64 8.63 
Dr.2694.1.A1_at --- --- 0.6 9.35 9.3 9.21 9.24 9.24 9.1 8.44 8.43 8.53 
Dr.11722.1.S1_at dihydrofolate reductase dhfr 0.5 9.1 8.98 8.9 8.58 9.13 8.52 8.06 8.07 8.03 
Dr.15480.1.A1_at --- --- 0.6 8.19 8.16 8.09 7.83 8.11 7.96 7.3 7.36 7.34 
Dr.12613.1.S1_a_at iroquois homeobox protein 1, a irx1a 0.5 8.17 8.19 8.13 7.8 7.97 7.18 7.15 7.09 7.2 
Dr.15742.1.A1_at --- --- 0.4 9.86 9.93 9.97 9.22 9.13 8.83 8.43 8.47 8.46 
Dr.9550.1.S1_at --- --- 0.5 8.77 8.75 8.84 8.52 8.34 8.16 7.88 7.84 7.93 
Dr.15657.1.S1_at Transcribed locus --- 0.5 7.9 7.9 7.95 7.83 7.82 7.44 6.99 6.94 7.05 
Dr.589.1.S1_at forkhead box B1.1 foxb1.1 0.5 8.18 8.05 8.21 8.18 8.01 7.4 7.24 7.1 7.14 
Dr.2291.1.S1_at 
MCM2 minichromosome 




10.71 10.79 10.58 10.04 9.95 9.92 8.81 8.91 8.99 
Dr.4989.1.S1_at 
chromosome 10 open reading 
frame 119 (H. sapiens) 
c10orf119 
0.5 
8.95 8.94 8.73 8.48 8.63 8.32 7.77 7.72 7.72 
@--1_  '%
Affymetrix ID Name Symbol 
Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.1754.1.S1_at glutathione S-transferase M gstm 0.4 9.01 9.01 9.16 8.64 8.49 8.47 7.78 7.78 7.73 
Dr.15231.1.A1_at Transcribed locus --- 0.4 9.02 8.85 8.93 8.68 8.52 8.06 7.66 7.71 7.71 
Dr.15750.1.S1_at zgc:92648 zgc:92648 0.4 9.32 9.2 9.24 9.1 9.03 8.81 7.94 7.9 8.07 
Dr.4387.3.S1_at replication factor C (activator 1) 5 rfc5 0.4 8.62 8.76 8.7 8.28 8.35 8.19 7.41 7.35 7.4 
Dr.26546.1.A1_at --- --- 0.4 9 8.95 8.85 8.64 8.51 8.23 7.58 7.45 7.68 
Dr.568.1.S1_at bone morphogenetic protein 2b bmp2b 0.4 9.55 9.56 9.4 8.82 8.85 8.71 8.23 8.16 7.97 
Dr.2890.1.A1_at Wu:fb10a11 wu:fb10a11 0.3 10.23 9.92 9.95 9.29 8.97 9.11 8.43 8.35 8.51 
Dr.15659.1.S1_at zgc:66388 zgc:66388 0.4 9.69 9.61 9.69 8.98 8.68 8.74 8.35 8.33 8.54 
Dr.2193.1.A1_at Wu:fc30h08 wu:fc30h08 0.5 8.36 8.52 8.26 8.3 7.94 7.61 7.25 7.26 7.32 
Dr.11351.1.A1_at zgc:73324 zgc:73324 0.5 7.98 8.05 7.89 7.54 7.56 7.65 7.09 7.12 7.12 
Dr.9300.1.A1_at Wu:fc14e10 wu:fc14e10 0.4 10.4 10.41 10.28 10.08 9.63 9.94 9.05 8.81 9.05 
Dr.26343.1.A1_at Wu:fj29e12 wu:fj29e12 0.6 8.75 8.62 8.68 8.29 8.1 8.22 7.94 7.87 7.86 
Dr.11366.1.A1_at --- --- 0.4 10.34 10.27 10.19 10.22 9.69 9.58 9.13 8.89 9.13 
Dr.24215.1.A1_s_at 
DnaJ (Hsp40) homolog, subfamily 
A, member 2, like 
dnaja2l 
0.5 
10.6 10.57 10.42 10.28 10.25 10 9.48 9.34 9.44 
Dr.5265.1.A1_at 




10.28 10.41 10.21 10.11 9.91 9.88 9.25 9.11 9.16 
Dr.361.1.S1_at selenoprotein H seph 0.5 11.8 11.69 11.62 11.41 11.34 11.3 10.63 10.51 10.63 
Dr.8153.1.S5_a_at Claudin g cldng 13.5 7.62 7.4 7.89 7.5 7.88 9.73 11.25 11.45 11.47 
Dr.6948.1.A1_at 




6.99 7.03 6.9 9.51 8.64 8.7 9.03 9.12 8.93 
Dr.179.1.S1_at T-box gene 16 tbx16 5.9 8.06 8.43 7.83 10.95 10.82 11.1 10.41 10.77 10.81 
Dr.12386.2.S1_a_at mesogenin 1 msgn1 8.4 7.5 7.67 7.27 12.47 11.96 12.07 10.94 10.54 10.15 
Dr.15101.1.S1_at --- --- 3.1 7.15 6.93 6.92 8.31 8.65 8.38 8.59 8.61 8.68 
Dr.10694.1.S1_at actin, alpha, cardiac muscle like actcl 4.3 7.58 7.51 7.63 10.07 10.18 10.25 9.68 9.74 9.58 
Dr.4314.1.A1_a_at Sb:cb560 sb:cb560 6.1 7.62 7.49 7.51 10.81 10.29 10.1 10.52 9.98 9.96 
Dr.15719.1.S1_at forkhead box C1a foxc1a 4.9 7.23 6.92 6.95 9.85 9.45 9.69 9.7 9.18 9.14 
Dr.25683.1.S1_at cathepsin L, b ctslb 62.5 7.3 7.13 7.13 9.45 10.14 9.5 13.12 13.07 13.27 
Dr.11690.1.S1_at ntl-dependent gene 5 ntd5 17.5 7.18 6.98 6.97 9.03 9.28 8.97 11.61 11.19 10.73 
Dr.8181.1.S1_at frizzled homolog 8b fzd8b 20.8 6.94 6.89 6.87 9.03 8.33 8.66 11.25 11.23 11.35 
Dr.289.1.S1_a_at goosecoid gsc 15.5 7.28 7.5 7.52 9.23 8.96 8.63 11.34 11.58 11.23 
Dr.8085.1.S1_at --- --- 12.1 6.94 6.76 6.86 8.38 8.45 8.17 10.19 10.52 10.65 
Dr.3827.1.A1_at --- --- 9.9 7.03 7.03 7.06 9.53 8.61 9.22 10.33 10.43 10.28 
Dr.1307.1.S1_at forkhead box A3 foxa3 20.3 7.12 6.99 7 8.77 8.6 8.96 11.14 11.64 11.37 
Dr.483.1.S1_at forkhead box A2 foxa2 18.0 7.24 7.07 7.06 9.49 9.21 9.02 11.06 11.26 11.55 
Dr.12573.1.S1_at SRY-box containing gene 32 sox32 16.7 7.19 7.16 7.19 9.45 9.42 9.43 10.95 11.04 11.74 
Dr.26414.1.S1_at --- --- 10.3 7.25 7.22 7.16 7.61 7.92 8.06 10.8 10.41 10.5 






8.91 8.45 8.65 9.3 9.76 9.27 11.53 11.46 11.51 
Dr.13557.2.S1_at zgc:73265 zgc:73265 3.3 8.9 8.42 8.73 8.46 9.45 9.62 10.42 10.36 10.41 
Dr.7111.1.S1_a_at --- --- 3.9 7.36 7.17 7.17 7.35 7.66 8.26 9.17 8.97 9.41 
Dr.23451.1.S1_s_at frizzled homolog 8a fzd8a 5.1 8.31 8.15 8.1 7.99 8.39 8.31 10.45 10.62 10.58 
Dr.8292.1.S1_at 




8.6 8.43 8.24 8.5 9.01 9.37 10.69 11.1 10.84 
Dr.6570.1.S1_at zgc:55257 zgc:55257 5.3 9.24 9.18 9.19 9.19 9.77 9.86 11.33 11.63 11.86 
Dr.25548.1.S1_at tumor rejection antigen (gp96) 1 tra1 4.8 8.19 7.76 7.78 7.82 8.35 8.42 9.99 10.18 10.34 
Dr.73.1.A1_at --- --- 4.8 8.44 7.96 7.98 8.08 8.53 7.95 10.52 10.4 10.26 
Dr.615.1.S1_at sine oculis homeobox homolog 3b six3b 6.8 7.26 7.43 7.85 7.72 8.11 7.3 10.27 10.28 10.27 
Dr.200.1.S1_at zgc:77254 zgc:77254 6.6 7.96 7.9 8.04 7.95 7.92 7.57 10.75 10.54 10.81 
Dr.19936.1.S1_at T-box 1 tbx1 5.0 7.13 7.06 7.05 7.19 7.35 7.18 9.08 9.59 9.51 
Dr.3817.1.S1_at zgc:77773 zgc:77773 4.6 7.54 7.32 7.41 7.97 8.58 8.03 9.52 9.76 9.64 
@--1_  '=
Affymetrix ID Name Symbol 
Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.20067.2.A1_at --- --- 7.7 9.51 9.37 9.57 10.62 10.71 10.31 12.59 12.22 12.47 
Dr.11707.2.A1_at spermine oxidase smox 5.8 7.55 7.53 7.44 7.96 7.64 8.23 10.12 9.8 10.19 
Dr.15796.1.S1_at Transcribed locus --- 5.4 7.41 7.39 7.34 8.2 7.84 8.01 9.96 9.63 9.83 
Dr.26116.1.S1_at 




8.6 8.31 8.48 9.14 9.91 9.56 11.89 11.67 11.98 
Dr.5434.5.S1_a_at glycoprotein M6Ab gpm6ab 8.0 7.1 6.85 6.89 8.3 7.71 7.68 10.01 9.64 10.21 
Dr.8202.2.S1_a_at 
paired-like homeodomain 
transcription factor 2a 
pitx2a 
6.1 
6.94 6.77 6.78 7.5 7.46 7.3 9.31 9.34 9.67 
Dr.8120.1.S1_at noggin 1 nog1 6.6 7.22 7.02 7.03 7.94 7.79 7.69 9.66 10.04 9.76 
Dr.3421.1.A1_at 




7.85 7.73 7.58 8.58 8.54 8.43 10.82 11.03 11.06 
Dr.20800.1.A1_at similar to angiotensin receptor 1 Agtr1 2.7 8.09 8.04 8.22 9.24 9.74 9.41 9.6 9.63 9.36 
Dr.12716.1.A1_at --- --- 2.3 8.06 8.09 7.91 9.51 8.58 8.49 9.29 9.22 9.2 





7.37 7.31 7.24 8.52 8.28 8.18 8.42 8.4 8.35 
Dr.13384.1.S1_at chordin chd 8.7 7.86 7.58 7.66 9.13 9.52 9.34 10.38 11.19 10.89 
Dr.1128.1.S1_at 




7.47 7.38 7.43 9.25 8.78 8.85 9.39 9.33 9.48 
Dr.18696.2.A1_at --- --- 3.8 8.7 8.52 8.71 10.42 9.61 10.01 10.59 10.79 10.28 
Dr.17776.1.A1_at Tryptophan hydroxylase 1, like tph1l 4.3 7.3 6.98 7.06 8.5 8.28 8.7 9.3 9.25 9.07 













syndrome type VI) 
plod 
5.3 
8.09 8.64 8.3 9.29 8.81 9.51 10.89 10.7 10.65 
Dr.14669.1.S1_a_at UDP-glucose dehydrogenase ugdh 4.2 7.46 7.23 7.22 7.86 8.14 8.17 9.06 9.58 9.45 
Dr.25209.1.S1_at zgc:64098 zgc:64098 4.0 7.35 7.28 7.13 7.96 8.08 7.98 9.06 9.41 9.24 
Dr.14669.2.S1_at --- --- 4.4 7.98 7.8 7.89 9.15 8.76 8.87 10.08 10.2 9.76 
Dr.19722.1.A1_at --- --- 6.2 6.95 6.94 6.8 8.65 8.05 7.94 9.49 9.7 9.4 
Dr.588.1.S1_at forkhead box A sequence foxa 5.1 7.31 7.22 7.08 8.34 8.03 8.26 9.52 9.86 9.31 
Dr.12777.1.S1_at protocadherin 10b pcdh10b 7.4 7 7.08 7.22 9.09 8.69 8.58 10.03 9.98 9.94 
Dr.6381.1.A1_at Sb:cb246 sb:cb246 5.7 7.58 7.35 7.38 8.37 8.45 8.27 9.97 10.14 9.76 
Dr.36.1.S2_at sonic hedgehog shh 6.2 7 6.82 6.96 8.25 7.95 7.75 9.52 9.74 9.41 
Dr.7506.1.A1_at tubulin, alpha 8 like 2 tuba8l2 4.5 8.26 8.5 8.55 9.35 9.35 8.72 10.66 10.47 10.68 
Dr.2677.1.S1_at Wu:fc25c04 wu:fc25c04 3.8 7.92 8.02 7.89 8.87 8.77 8.53 10.11 9.85 9.6 
Dr.4289.1.A1_at Wu:fb79d05 wu:fb79d05 3.9 6.96 6.76 6.96 7.65 7.46 7.27 8.6 9.05 8.87 
Dr.7103.1.S1_at inhibitor of DNA binding 3 id3 4.7 9.19 9.32 9.72 9.79 9.87 9.65 11.41 11.71 11.78 
Dr.490.1.S1_at zgc:77327 zgc:77327 4.3 9.26 9.19 9.18 9.91 10.21 10.2 11.27 11.51 11.2 
Dr.8100.1.S1_at GATA-binding protein 5 gata5 6.2 7.5 7.52 7.57 9.17 8.99 8.89 9.99 10.02 10.51 
Dr.969.1.S1_at MLL septin-like fusion msf 5.3 8.16 7.97 7.82 9.2 9.4 9.38 10.32 10.42 10.43 
Dr.3123.1.A1_at 




9.08 8.97 9.09 10.36 10.6 10.23 11.43 11.5 11.52 
Dr.4495.1.S1_a_at dystrophin dmd 1.7 7.38 7.38 7.39 7.41 7.65 7.46 8.19 8.07 8.19 





7.7 7.6 7.58 7.61 7.65 8.38 8.52 8.57 8.46 
Dr.637.1.S2_at --- --- 2.5 10.13 9.95 9.97 10.7 10.74 10.82 11.23 11.4 11.46 
Dr.20935.1.S1_at 




7.95 8.01 7.8 8.43 8.13 8.35 8.98 9.12 9.06 
@--1_  ')
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Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.21289.1.A1_at wu:fb99h12 wu:fb99h12 2.7 10.02 10.06 9.79 10.77 10.56 10.67 11.45 11.45 11.34 
Dr.16608.1.S1_at Transcribed locus --- 1.9 7.24 7.17 7.19 7.46 7.2 7.04 8.16 8.17 8.05 
Dr.989.1.S1_at zgc:56419 zgc:56419 2.0 10.9 11.03 10.91 11.19 11.23 11.18 11.95 11.86 11.94 
Dr.6570.1.S2_at zgc:55257 zgc:55257 2.3 10.57 10.66 10.53 10.95 10.52 10.69 11.76 11.8 11.84 
Dr.2490.1.A1_at Wu:fj66a01 wu:fj66a01 2.1 8.71 8.69 8.57 8.96 8.7 8.78 9.64 9.72 9.79 
Dr.7917.1.A1_at 
membrane-bound transcription 
factor protease, site 1 
mbtps1 
2.2 
9.46 9.6 9.45 10.27 9.95 10.23 10.67 10.73 10.56 
Dr.8859.1.A1_at --- --- 1.8 9.78 9.83 9.72 10.35 10.05 9.91 10.62 10.69 10.66 
Dr.10653.1.A1_s_at 
protein tyrosine phosphatase, 
non-receptor type 12 
ptpn12 
1.6 
8.52 8.56 8.5 8.82 8.87 8.85 9.23 9.24 9.25 
Dr.3154.1.A1_at --- --- 1.7 8.45 8.44 8.44 8.74 8.95 8.85 9.15 9.25 9.13 
Dr.1000.1.S1_at 




11.46 11.37 11.3 11.48 11.73 11.61 12.15 12.18 12.18 
Dr.7164.1.A1_at zgc:92668 zgc:92668 1.6 7.99 7.94 7.93 8.1 8.33 8.08 8.55 8.63 8.59 
Dr.7695.1.S1_at 




9.75 9.72 9.84 9.58 10.34 9.48 10.74 10.71 10.81 
Dr.445.2.S1_a_at ribophorin I rpn1 2.5 9.53 9.56 9.73 9.58 10.13 9.47 10.88 10.8 11.06 
Dr.3012.1.A1_at Wu:fb74c11 wu:fb74c11 1.8 7.22 7.15 7.09 7.19 7.21 7.27 7.99 7.99 7.98 
Dr.2908.1.A1_at --- --- 2.7 7.4 7.61 7.35 8.11 7.92 7.88 8.89 9.03 8.75 
Dr.805.1.A1_at --- --- 3.4 9.31 9.13 9.33 9.93 9.85 9.72 11.06 10.99 11.07 
Dr.8969.1.A1_at --- --- 2.4 9.07 9.14 8.95 9.06 9.44 9.09 10.28 10.27 10.4 
Dr.3615.1.A1_at casein kinase 1, delta csnk1d 3.2 9.53 9.43 9.31 9.67 10.1 9.79 10.99 11.21 11.16 
Dr.297.1.S1_at --- --- 3.1 10.54 10.38 10.45 10.88 11.28 10.73 12.11 11.91 12.19 
Dr.14477.1.S1_at zgc:86940 zgc:86940 3.5 9.66 9.61 9.75 10.07 10.59 9.98 11.57 11.4 11.48 
Dr.1209.1.S1_at signal sequence receptor, beta ssr2 3.2 9.66 9.59 9.74 9.59 10 9.94 11.43 11.21 11.45 
Dr.3020.1.A1_at 
SEC22, vesicle trafficking protein 
(S. cerevisiae)-like 1B 
sec22l1b 
1.9 
8.3 8.19 8.23 8.3 8.38 8.4 9.11 9.21 9.19 
Dr.3719.1.A1_at zgc:86863 zgc:86863 2.0 7.45 7.47 7.41 7.57 7.69 7.7 8.52 8.33 8.53 
Dr.17589.1.S1_at --- --- 2.8 8.6 8.6 8.74 8.98 9.12 8.92 10.22 9.9 10.23 
Dr.17462.1.S1_at hypoxia up-regulated 1 hyou1 2.9 8.76 8.67 8.58 8.78 9.23 8.84 10.29 10.07 10.2 
Dr.15179.1.S1_at zgc:85752 zgc:85752 3.0 9.07 9.3 9.17 9.28 9.49 9.37 10.85 10.55 10.9 
Dr.3888.1.A1_at Transcribed locus --- 2.0 7.02 7.03 7.12 7.23 7.07 6.87 8 8.03 8.21 
Dr.16189.1.A1_at Transcribed locus --- 2.4 7.59 7.52 7.54 7.7 7.65 7.48 8.76 8.82 8.79 
Dr.5865.1.A1_at zgc:92579 zgc:92579 2.0 7 6.95 6.99 6.96 7.19 6.98 8.02 7.97 8.05 
Dr.25177.1.S1_at calreticulin calr 2.8 9.19 9.03 9.12 9.16 9.27 9.05 10.52 10.58 10.62 
Dr.25694.1.S1_at --- --- 3.6 7.01 6.85 6.93 7.12 7.3 7.4 8.84 8.86 8.65 
Dr.26534.1.A1_at Insulin induced gene 1 insig1 3.1 7.31 7.24 7.18 7.67 7.17 7.48 8.85 9.09 8.68 
Dr.6508.1.A1_at Wu:fc37b12 wu:fc37b12 3.7 8.25 8.14 8.1 8.21 8.06 8.28 10.07 9.94 10.09 
Dr.2921.1.A1_at 




7.71 7.56 7.51 7.41 7.96 7.86 9.03 8.87 9.02 
Dr.17570.1.S1_at 
MAP kinase-interacting 
serine/threonine kinase 2 
mknk2 
2.5 
7.39 7.37 7.22 7.57 7.8 8.06 8.76 8.58 8.62 
Dr.20448.1.S1_at --- --- 2.4 8.12 8.03 7.99 8.11 8.41 8.57 9.21 9.26 9.49 
Dr.9977.1.S1_at 
Transcribed locus, moderately 
similar to XP_216035.2 similar to 




7.98 7.73 7.66 7.79 8.18 8.4 9.37 9.56 9.52 
Dr.256.1.S1_at SEC61, beta subunit sec61b 4.1 9.43 9.32 9.1 9.66 10.04 9.65 11.54 11.21 11.24 
Dr.17924.1.S1_at --- --- 2.6 7.02 6.87 6.84 7.41 7.7 7.31 8.4 8.38 8.15 






9.97 9.58 9.77 10.47 10.69 10.42 12.02 11.88 11.8 
Dr.284.1.S1_a_at orthodenticle homolog 1 otx1 3.1 8.18 7.92 7.84 7.84 8.48 8 9.53 9.57 9.74 
Dr.537.1.S1_a_at eph-like kinase 3 ek3 2.9 7.36 7.43 7.37 7.57 7.91 7.37 9.08 8.71 9 
@--1_  'A
Affymetrix ID Name Symbol 
Regulation 
Factor 
Ectodermal Wild type Mesendodermal 
Dr.9988.1.A1_at Wu:fd44f11 wu:fd44f11 3.5 7.39 7.05 7.14 7.4 7.39 7.3 9 8.87 9.13 
Dr.3854.1.S1_at Sec23 homolog B (S. cerevisiae) sec23b 2.9 9.08 9.02 9.06 9.39 9.36 9.18 10.66 10.44 10.62 
Dr.3307.1.A1_at --- --- 2.5 8.04 8.12 8.07 8.16 8.09 8.21 9.45 9.22 9.55 
Dr.15857.2.S1_at cysteine and glycine-rich protein 1 csrp1 3.4 7.71 7.62 7.6 7.6 7.87 7.82 9.49 9.27 9.42 
Dr.16399.1.A1_at Wu:fj79f01 wu:fj79f01 2.5 9.58 9.31 9.41 8.95 9.39 8.99 10.68 10.71 10.79 
Dr.11981.1.A1_at Sb:cb620 sb:cb620 2.7 7.12 7.05 7.08 7.27 7.21 7.35 8.34 8.64 8.52 
Dr.6511.1.S1_at B-cell translocation gene 2 btg2 3.8 9.59 9.9 9.79 9.8 10.08 9.96 11.55 11.74 11.72 
Dr.12594.1.S1_at X-box binding protein 1 xbp1 4.2 10.33 10.21 10.42 10.24 10.85 10.34 12.26 12.48 12.46 
Dr.14931.1.S1_at --- --- 3.0 8.11 7.9 8.17 8.08 8.63 8.14 9.52 9.7 9.65 
Dr.14931.2.S1_at --- --- 2.8 7.15 6.96 7.14 7.12 7.54 7.15 8.42 8.62 8.63 
Dr.5133.1.S1_at --- --- 4.2 8.09 8.26 8.36 8.51 8.65 8.21 10.38 10.35 10.16 
Dr.1543.1.S1_at zgc:77731 zgc:77731 3.1 7.11 7.05 7.12 7.45 7.46 7.17 8.82 8.59 8.73 
Dr.23206.1.A1_at --- --- 2.9 7.03 6.85 6.97 7.09 7.11 6.91 8.63 8.38 8.38 
Dr.1129.1.A1_at Wu:fa99h02 wu:fa99h02 2.9 7.99 7.94 7.82 8.16 7.92 8.03 9.45 9.49 9.49 
Dr.8830.1.S1_at frizzled homolog 8a fzd8a 3.3 9.63 9.71 9.74 9.73 9.66 9.46 11.47 11.27 11.47 
Dr.18341.1.S1_at neuropilin 2b nrp2b 2.5 7.16 6.92 7 7.02 7.13 7.02 8.3 8.23 8.45 
Dr.10736.1.S1_at 
tumor necrosis factor (ligand) 
superfamily, member 10 like 
tnfsf10l 
2.5 
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